Abstract
Introduction

5
Sheep production in Aragón 1 is important not only from the social, economic and 6 biological points of view, but also for cultural and ecological aspects (Sierra, 2000) . In 7 this region, 3.5 million lambs are fattened per year in more than 8,000 sheep farms. 8 Approximately 80% of the farms are in less-favoured areas and are more dependent on 9 European Union (EU) subsidies (Ashworth et al., 2000) , 10 Early studies about the sheep sector in Aragón merely aimed to describe the 11 production model and its economic performance (gross margins) and to analyse the 12 impact of EU subsidies on these parameters (Sierra, 1977 ; and Manrique and Sáez, 13 1984; among others). However, in the context of the progressive liberalization of world 14 markets and future cuts in subsidies (especially after the incorporation of Eastern 15 European countries), an evaluation of the efficiency and profitability of sheep farms is 16 necessary in order to assess future viability.
17
Using more or less similar data sets than those considered in previous studies, the 18 aim of this paper is to apply econometric models to determine to what extent sheep 19 farms are efficient when allocating input quantities to obtain the final output. 20 Additionally, sheep farms are divided in two main groups according to their efficiency 21 (above and below mean sample values) and are characterized taking into account their 22 1 Aragón is an autonomous region in northern Spain, with a surface area of 47.616 km 2 and a semiarid climate. In these types of models it is considered that the main causes of inefficiencies are 8 represented by the error term but ignore the real possibility that the efficiency can be 9 influenced by factors that are out of control of the producers, such as the climate, 10 diseases, the unavailability of resources in a specific period, etc. As a result, in recent 11 years, researchers have adopted the concept of stochastic frontier production in which 12 the inefficiency is considered as only one part of the random disturbance. This approach 13 was developed by Aigner et al. (1977) and applied by Coelli (1988) controlled by the farmer. Although the paper refers to a specific region, it aims to 19 provide a useful tool, which can be applied elsewhere, to better understand the 20 performance of the lamb sector in a specific region or country.
21
The rest of the paper is structured as follows. In Section 2 the data and the 22 econometric tools are described. Main results are presented and discussed in Section 3.
23
Finally, some concluding remarks about the implications of the findings for the sheep 24 sector are outlined. questionnaire that was completed by eight farms to determine whether they could easily 10 provide the requested information. Finally, we tested whether the final questionnaire 11 was coherent and consistent.
12
The main economic data requested was related to sales and main expenses (feed, workforce as well as salaries, including possible seasonal and temporary contracts. 4 All data used are measured in monetary terms, which are generally more precise 5 than information measured in physical units. where all variables are expressed in logarithms, P is the estimated farm output, F AV is 20 the statistic to test the joint significance of all explanatory variables, and B-P is the 21 Breusch-Pagan test for heteroscedasticity 22 As can be observed, the production function was correctly specified. The value of 23 the B-P statistic was under the critical value at the 5 % level of significance (7.81), and Aragón is more intensive in labour that in capital. Moreover, the sum of the coefficients 7 of the explanatory variables was unity, implying that the sheep sector is characterised by Table 1 ). The and/or the herd that are either too expensive or not adjusted to the farm size. In some 13 cases, important investments are due to the desire to increase the number of head in 14 order to adopt better handling practices. 
